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0 Electrical connector with ejection mechanism 

0 An electrical connector (10) for removably re- 
ceiving an electronic module. The connector has a 
frame, electrical contacts (14). and an ejection 
mechanism (16) for ejecting the electronic module 
from the connector (10). The ejection mechanism 
has two longitudinally slidable members connected 
orthogonally to each other. When a first one of the 
members is moved by a user In a first oSrection, the 
second one of the members is wedged by the first 
member in a second direction orthogonal to the first 
direction. The frame has cam surfaces that interact 
with the second member to move the second mem- 
ber in a third direction, opposite to the first direction, 
when the second member is moved in the second 
direction. The second member pushes the electronic 
module out of the connector as it is moved In the 
third direction. 
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BACKGROUND OF THE INVENTION 

1 . F1 Id of the Invention 

The present invention relates to electrical con- 
nectors and, more particularly, to a connector with 
an ejection mechanism. 

2. Prior Art 

U.S. Patents 5.275.573; 5,152.697; 5.139.435; 
5,026296; EPO patent publications 0547255. 
0532346. 0385750; and U.K. patent publication 
2205000 all dsclose various types of electrical 
connector for receiving electronic modules with 
ejection mechanisms for ejecting the modules from 
the connectors. U.S. Patents 4.902.240; 4,875.873; 
4,586.771; and 5,230,635 ail disclose electrical con- 
nectors with cam mechanisms. U.S. Patents 
5238,423; 4,223.973; 3.889.185 and 4.789,352 dis- 
close various systems for modularly connecting 
circuit boards to each other. 

SUMMARY OF THE INVENTION 

in accordance with one embodiment of the 
pr sent invention an electrical connector for an 

lectronic module is provided comprising a header, 
and a module ejector, the header has a housing 
and electrical contacts. The module ejector is 
mounted to the housing and has a first longitudi- 
nally stidable control member and a second lon- 
gitudinally slldable ejector member. The first and 
second members are wedgingly connected to each 
other In a general orthogonal fashion. Longitudinal 
movement of the first member in a first direction 
longitudinally moves the second member in a sec- 
ond direction orthogonal to the first direction. 

tn accordance with another embodiment of the 
present invention an electrical connector for an 
electronic module is provided comprising a header, 
an ejector mechanism, and a first cam surface. The 
header has a frame and electrical contacts. The 

jector mechanism is mounted to the frame and 
has a longitudinally slidable ejector member having 
a contact surface for contacting and pushing on the 
el ctronic module inserted into the header. The 
first cam surface contacts the ejector member. The 
first cam surface and ejector member arc suitably 
shaped such that upon longitudinal movement of 
the ejector member in a first direction, the first cam 
surface moves the entire ejector member in a 
second direction orthogonal to the first direction. 

tn accordance with another embodiment of the 
pr sent Invention, an electrical connector with an 
ejection system for removably receiving an elec- 
tronic module is provided comprising a frame, elec- 
trical contacts, and an ejector m onanism. The 



frame has two spaced side arms for slidingly re- 
ceiving an electronic module therebetween. Ex- 
teriors f both f the side arms hav dovetail 
mounting recesses. The electrical contacts are 

6 mounted to the frame. The ejector mechanism is 
connected to the frame and has an ejector housing 
mounted to the frame along one of the side arms. 
The ejector housing has dovetail projections lo- 
cated in the dovetail recesses of the frame. 

70 In accordance with one method of the present 

Invention a method of ejecting an electronic mod- 
ule from an electrical connector comprises steps of 
pushing a first control member of an ejector 
mechanism of the connector In a first longitudinal 

is direction; moving a second ejecting member of the 
ejector mechanism in a second direction ortho- 
gonal to the first direction due to contact of the first 
member with the second member; and moving the 
second member in a third direction, reverse to the 

20 first direction, as the second member is moved in 
the second direction. 

In accordance with another method of the 
present invention a method of ejecting a PCMCIA 
electronic module from a PCMCIA electrical con- 

25 nector Is provided comprising steps of moving an 
ejecting member from a first position to a second 
position, the ejecting member having a contact 
surface for contacting and pushing the PCMCIA 
electronic module from the PCMCIA electrical con- 

30 nector as the ejecting member Is moved from the 
first position to the second position; and varying 
the amount of ejection force exerted by the ejec- 
ting member on the PCMCIA electronic module as 
the ejecting member is moved from the first posi- 

vb lion to the second position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and other features of 
40 the invention are explained in the following descrip- 
tion, taken in connection with the accompanying 
drawings, wherein: 

Fig. 1 Is an exploded perspective view of an 
electrical connector incorporating features of the 
45 present invention; 

Fig. 2 Is an elevational side view of the electrical 
connector shown in Fig. 1 with a partial cross 
sectional view of a header section of the con- 
nector, 

so Fig. 3A is a top view of the electrical connector 
shown in Fig. 1 with its ejector mechanism at a 
first position and showing a portion of the con- 
nector in cross section; 

Fig. 3B is a top view of the connector shown in 
66 Fig. 3A with the ejector mechanism moved to a 
second position; 

Fig. 4 is an enlarged cross sectional view of a 
portion of the tram f the connector sti wn in 
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Fig. 1 showing a cam surface; 
Fig. 5 is a plan top view of a header of an 
alt mate embodiment of the Invention; 
Fig. 6A Is a sectional view of an ej ctor sub- 
assembly for use with the header shown in Fig. 
5; 

Fig. 8B is an elevational side view of the rear 
end of the ejector subassembly shown in Fig. 
6A; 

Fig. 6C is an elevation front view of the ejector 
subassembly shown In Figs. 6A and 6B; 
Pig. 7 is a plan top view of one side of the rear 
end of the assembled header and ejector sub- 
assembly shown in Fig. 5 and Figs. 6A-6C; 
Fig. 7A is a cross-sectional view of assembly 
shown in Fig. 7 taken along line 7A-7A; 
Fig. 8A is a partial cross-sectional view of two 
movable members of an alternate embodiment 
of the ejector subassembly shown in Fig. 6A at 
a first relative position; 

Fig. 6B is a partial cross-sectional view as in 
Fig. 8A with the two members shown at a sec- 
ond relative position; and 
Fig. 9 is a partial front elevation view of the 
assembled header and ejector subassembly 
shown in Fig. 5 and Figs. 6A-7A mounted on a 
printed circuit board that is 6hown in cross- 
section. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Figs. 1 through 4, there Is shown 
an electrical connector 10 Incorporating features of 
the present invention. Although the present inven- 
tion will be described with reference to the single 
embodiment shown in the drawings, it should be 
understood that the present invention may be em- 
bodied in many different types and forms of al- 
ternate forms of embodiment. In addition, any suit- 
able size, shape or type of members or materials 
could be used. 

' The connector 10 generally comprises a frame 
12. electrical contacts 14. (see Fig 2) and an ejec- 
tor or ejection mechanism 16. The frame 12 forms 
a housing for the electrical contacts 14. The frame 
12 is preferably made of dielectric material with a 
header section 18 and two spaced side arms 20. 
21. The header section 18 has holes 22 for mount- 
ing the framo 12 to a member, such as a printed 
circuit board (not shown). The contacts 14 are 
fixedly mounted in the header section 18 with first 

nds 24 for connection to the printed circuit board 
and second ends 26 for connection to an electronic 
module, such as a PCMCIA module or card. 
PCMCIA cards are wei known in the art as dis- 
closed in copending U.S. patent application No. 
08/144.835 which is hereby incorporated by refer- 
ence In Its entirety. The header s ction 18 stab- 



lish s a receiving ar a 28 that a portion of the 
PCMCIA card can be inserted into with the second 
ends 26 of the contacts 14 being connected to 
contacts in the PCMCIA card. Thus, the connector 

6 10. in the embodiment shown, is a PCMCIA elec- 
trical connector. However, in alternate embodi- 
ments, features of the present invention could be 
incorporated into connectors for receiving electron- 
ic modules other than PCMCIA modules. 

to The side arms 20, 21 each have an interior 

facing groove 30 that slldingly receives a portion of 
the PCMCIA card to insert the card into the header 
section ia The exteriors of the two side arms 20. 
21 each have dovetail recesses 32. Both side arms 

is 20. 21 also have a notch 34 on its top side proxi- 
mate the header section 16. The side arms 20. 21 
are integrally formed with the header section 18. 
However, in alternate embodiments, the side arms 
could be separate members attached to the header 

so section. 

The header section 18 also has a cam section 
36 located above the contacts 14. As seen best in 
Fig. 3A, which is a sectional view through the cam 
section 38, the frame 12 has a slot 38 for movabiy 

as receiving an ejector member 40. Section 42 of the 
frame 12 (see fig. 1) forms a top over the slot 38. 
The cam section 36 has two spaced substantially 
identical cam surfaces 44 separated by a passage 
46 of the slot 38 through the frame to the rear of 

so the header section 18. In an alternate embodiment, 
one cam surface could be provided or more than 
two cam surfaces could be provided. Fig. 4 shows 
an enlarged view of one of the cam surfaces 44. In 
the embodiment shown, the cam surface 44 has 

3s multiple cam surface slopes. In particular, the cam 
surface 44 has a first curved surface 44a at its 
center and. a second flat surface 44b and a third 
flat surface 44c on both sides of the first curved 
surface 44a. As can be seen, the slopes of the 

40 third flat surfaces 44c are steeper than the slopes 
of the second flat surfaces 44b. In alternate em- 
bodiments, other types of shapes or configurations 
could be provided Including curved surfaces. In the 
embodiment shown, the cam section 36 and sec- 

45 tion 42 are integrally formed as part of the frame 
12. However, in alternate embodiments, the cam 
section and/or section 42 could be separate mem- 
bers that are stationarily attached to the header 
section 18. 

so The ejection mechanism 16 generally com- 

prises an ejector housing 48, ejector member 40, 
control member 50, and a spring 52. The ejector 
housing 48 includes dovetail projections 54, mount- 
ing latches 56. side slot 58, spring mounts 60a, 

65 60b and an open front end 62. The ejector member 
40 includes a first end 84, two cam projections 66, 
67, a stabilizing pr jection 68, and module contact- 
ing surfac s 70, 71. Th control m mber 50 In- 
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eludes a finger contact nd 72, side r cesses 74, 
bottom recess 76, and a wedge end 78. The 
wedge end 78 Includes a groov 60 and a wedge 
surface 82. 

The spring 52 is a coil spring that is mounted 
to the ejector housing 48 between the two spring 
mounts 60a and 60b. In an alternate embodiment, 
the spying 52 need not be provided. The control 
member 50 is longitudinally slidably mounted to 
the ejector housing 48. The spring 52 and spring 
mounts 60a.60b are located In the bottom recess 
76 of the control member 50. As seen in compar- 
ing Fig. 3A to Fig. 3B, the spring 52 can be 
compressed between surface 04 In the recess 76 
and spring mount 60a as the control member 50 is 
moved from the first position in the ejector housing 
48 shown in Fig. 3 A to the second position in the 
ejector housing 48 shown in Fig. 3B. The mounting 
latches 56 of the ejector housing 48 are slidingly 
received in the side recesses 74 of the control 
member 50. The latches 56 and side recesses 74 
allow the control member 50 to be snap-lock 
mounted to the ejector housing 48, but nonetheless 
allow the control member 50 to be longitudinally 
sltdable In the ejector housing 48. 

The dovetail projections 54 of the ejector hous- 
ing 48 : in the embodiment shown, are fixedly 
mounted to the left side arm 20 of the frame 12 in 
the dovetail recesses 32. Any suitable means could 
b used to fix the projections 54 in recesses 32 
including a snap-lock mounting, press-fit mounting, 
or adhesive. The dovetail recesses 32 on the right 
side arm 21 are provided such that a different 
ejection mechanism, substantially a mirror image to 
the ejection mechanism 18, could be mounted to 
the right side of the frame 1 2. Thus, the frame 1 1 
is adapted to be configured with an ejection 
mechanism mounted to either Its right side or left 
side. Therefore, the same frame 12 can be used in 
different configured connectors for devices, such 
as laptop computers, that have different connector 
configuration requirements. 

The ejector member 40 has a pin 86 projecting 
downward from its first end 64. The pin 86 is 
sliding ly located in groove 80 of the control mem- 
ber 50. The first end 64 also has a wedge surface 
88. The wedge surface 88 is in slidable contact 
with the wedge surface 82 of the control member 
50. Tho ejector member 40 projects into the ejector 
housing 48 at the side slot 58. The cam projections 
66. 67 and stabilizing projection 68 of the ejector 
m mber 40 are located in the slot 38 of the frame 
12 under the top section 42. 

Fig. 3A shows the connector 10 with the ejec- 
tion mechanism 16 at a first non-ejecting home 
position. In this home position, the spring 52 biases 
the control member 50 such that its finger contact 
end 72 is tn an ext nded position out th open 



front nd 62 of the ejector housing 48. B caus th 
pin 88 is located in groove 80 and wedge surface 
88 Is slldingty located against wedg surface 82. 
the ejector member 40 Is rthogonaily conn ct d 

6 to the control member 50. Because of this connec- 
tion, the two members 40, 50 can side relative to 
each other, but still retain their orthogonal relation- 
ship to each other. The two cam projections 66. 67 
are located against the center 44a of the two cam 

io surfaces 44. The stabilizing projection 68 extends 
out the rear of the passage 46. The control sur- 
faces 70. 71 are recessed in pockets 90.91 of the 
frame 12, (see also Fig.2) flush with the stop sur- 
face 29 of the receiving area 28. In this home 

is position, a PCMCIA module can be inserted into 
the connector 10 and properly connected with the 
second ends 26 of the contacts 14. Part of the 
housing of the PCMCIA module is received in the 
receiving area 28 adjacent the stop surface 29 and 

20 contact surfaces 70, 71. When a user desires to 
eject the PCMCIA module, the user pushes on the 
finger contact end 72 In the direction A illustrated 
in Fig. 3A. 

Referring to both Figs. 3A and 3B, Fig. 3B 

26 shows the connector 10 with the ejection mecha- 
nism 16 in a second ejecting position. As can be 
seen in comparing these two figures, when the 
user pushes on finger contact end 72, the control 
member 50 Is longitudinally slid In the ejector 

30 housing 48 in the direction A. As the control mem- 
ber 50 is moved, the spring 52 is compressed 
between surface 84 and spring mount 60a. Be- 
cause the ejector member 40 is retained in an 
orthogonal orientation relative to the control mem- 

as ber 50, and contacts the frame 12 at cam section 
36, as the control member 50 is moved, the wedge 
surfaces 82. 88 cooperate to move the ejector 
member 40 in direction B; orthogonal to direction 
A. However, because of the stapes of the cam 

40 surfaces 44. as the ejector member 40 is moved in 
direction B. it is also moved in direction C; or- 
thogonal to direction B and reverse to direction A. 
This results In the module contact surfaces 70. 71 
moving an ejection distance D in the direction C 

45 from then' original home positions. In a preferred 
embodiment, the distance 0 is about 0.2 Inch. 
However, any suitable ejection distance could be 
provided. Because the contact surfaces 70, 71 
would bo adjacent the front of a PCMCIA module 

so adjacent the stop surface 29 at the home position, 
as the contact surfaces 70, 71 move to their posi- 
tion shown in Fig. 3B, they push against the front 
of the PCMCIA module. 

This pushes the module out of direct electrical and 
ss mechanical contact with the contacts 14. Because 
the mechanical contact of the PCMCIA module with 
the contacts 14 is a substantial portion of the 
mechanical c nnection f th modut to the con- 
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nector 10, after ejection, the module can be easily 
slide out of the connector 10. 

In the mbodiment shown, the ejection mecha- 
nism 16 provides an ej ctlon force on th module 
that varies as the module is moved the distance D. 
This is due to the different slopes provided al the 
cam surfaces 44 and, the shape of the cam projec- 
tions 66. 67. As noted above, the cam surfaces 44 
have three different surfaces 44a, 44b, 44c. The 
cam projections 66, 67 have a parabolic-like shape. 
When the ejector member 40 moves from the 
position shown in Fig. 3 A to the position shown in 
Fig. 3B, the cam projections 66. 67 contact the 
cam surfaces 44 along different slopes of the para- 
bolic-like shape. The different slopes of the sur- 
faces 44a, 44b. 44c and the varying slope of the 
parabolic-like shape of the cam projections 66, 67 
combine to function as compound cam surfaces. 
The compound cam surfaces combine to vary the 
ejection force on the module (assuming a constant 
input force at the finger contact end 72 of the 
control member 60). In a preferred embodiment, 
with a constant 1 pound input force at the finger 
contact end 72, the ejection system 16 will exert 
about 13 pounds of ejection force on a module" for 
the first 0.005 inch of travel in direction C. This 
initial high force is necessary to overcome inertia) 
frictional forces between the module and the con- 
tacts 14, The ejection system 16 will exert about 
8.5 pounds of ejection force for the next 0.01 inch 
of travel In direction C. The ejection system 16 will 
exert about 3.5 pounds of ejection force for the 
next 0.06 inch of travel In direction C. The ejection 
system 16 will exert about 2 pounds of ejection 
force in the last travel in direction C. 

When ejection of the module is completed, the 
user releases the control member 50. The spring 
52 biases the control member 50 back to its origi- 
nal position shown in Fig. 3A. As the control mem- 
ber 50 is moved, the ejection member 40 is also 
moved back to its position shown in Fig. 3A. This is 
caused by the pin 86 being located in groove 80 
and the ejector member 40 being orthogonally con- 
nected to the control member 50. The module or a 
new module can now be inserted into the connec- 
tor 10 at any time. The mirror shape of each side 
of each cam surface 44 is provided such that the 
frame 12 can be used in an identical, but reverse 
fashion with an ejection mechanism mounted on 
the right side of the frame 12. The stabilizing 
projection 68 is provided to keep the ejector mem- 
ber 40 stably mounted on the frame 12 even when 
the ejection member 40 is in its full forward posi- 
tion shown in Fig. 3B. 

Referring to Fig. 5, an alternate embodiment of 
the present invention will now be described. The 
header 100 has pin contacts (not shown) and a 
housing 101. Th housing 101 is generally om- 



prised of dielectric material such as a molded 
Plastic or polymer material. The housing 101 has a 
center s ctlon 102 and two side sections 104. 
Mount d to the c nter section 102 are the pin 

& contacts (not shown). Open area 106 is established 
between the two side sections 104 to receive a 
portion of an electronic package or card, such as a 
PCMCIA card. In the embodiment shown, the front 
108 of each of the side sections 104 has a V- 

io shaped groove 110. The rear end 112 of each of 
the side sections 104 forms a fastener location 114 
for fasteners (not shown) to fixedly mount the hous- 
ing 101 to a printed circuit board. The rear ends 
112 also have inner projections 116 and outer 

ts projections 118. Similar to the embodiment shown 
in Fig. 1, the interior sides of the side sections 104 
form grooves for the sides of the PCMCIA card. 
However, the side sections 104 do not have verti- 
cally oriented dovetail slots as in the embodiment 

20 shown in Fig. 1 . The top side of the center section 
102, at the rear end of the housing, has a ledge 
120. Trie header 100 is designed to be used with 
or without an ejection mechanism. 

Referring now to Figs. 6A-6C, a module ejector 

25 or ejector subassembly 122 Is shown for use with 
the header 100 shown in Fig. 5. The subassembly 
122 has a housing 124, an actuator 126, and an 
ejector member 128. The housing 124, actuator 
126 and ejector member 128 are all preferably 

so comprised of a molded dielectric material. The 
housing 124 includes a center section 130 and two 
side sections 132. The center section 130, which Is 
located at the rear end of the subassembly 122, 
includes a center slot 134, two cam surfaces 136. 

as two rear mounting extensions 138, and a bottom 
retainer rail 140. The two side sections 132 are 
mirror images of each other. Each side section 132 
has a fastener mounting section 142, a side pocket 
144 intersecting with the center slot 134, and a 

40 bottom latch 146. The fastener mounting sections 
142 are used to fixedly attach the subassembly 
housing 124 to the printed circuit board by means 
of fasteners (not shown). 

The ejector member 128 is slidably mounted in 

45 the center slot 134. Similar to the ejector member 
40 shown In Fig. 1, the ejector member 128 has 
two cam projections 148, a stabilizing projection 
150, a module contact surface 152, and an actuator 
contact surface 154. The two cam projections 148 

50 operably interact with the two cam surfaces 136. 
The module contact surface 152 is adapted to 
engage a portion of a PCMCIA card to push the 
card similar to surface 70 in Fig. 2. The ejector 
member 1 28 is cammed forward when it is pushed 

66 sideways by the actuator 126. 

The actuator 126 has a front finger contact 
section 156, a rear end ejector m mber contact 
surface 158. and a sid m untlng slot 160. The 
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surface 158 is wedge shaped to laterally mov the 
ejector member 128 when the actuator 126 is de- 
pr ssed. The side mounting slot 160 has a general 
dovetail shape. The actuator 126 Is sltdabiy moun- 
ted on the housing 124 on the left side with the 6 
dovetail projection 119 located in tlie dovetail slot 
160. Because the opposite right side also has a 
dovetail projection 119, the housing 124 could also 
be used with an actuator mounted on its right side 
rather than its left side. The actuator 126 has a first io 
stop surface 162 that Interacts with latch 164 of the 
housing 124 to prevent the inadvertent disconnec- 
tion of the actuator 126 from the housing 124. The 

nd 166 of the dovetail slot 160 at finger contact 
section 156 prevents the actuator 126 from being 15 
pushed too far into the side pocket 144. The ex- 
terior side of the actuator 126 also has a raised 
projection 168. The raised projection 168 is spaced 
about the same distance from the first stop surface 
162 as the actuator 126 is able to be depressed 20 
from its unactuated position shown in Rg. 6A. 
When the actuator 126 Is depressed from Its posi- 
tion shown in Fig. 6A to its final depressed position 
or full ejection position, the projection 168 moves 
past the latch 164. The latch 164 snaps behind the ?6 
projection 168 when the end 166 of the slot 160 
comes into contact with the front of the dovetail 
projection 119. Thus, when moved to its fully de- 
pressed position, the latch 164 and front of projec- 
tion 119 hold the actuator 126 in place. The ejector so 
member 128, when the actuator 126 has been fully 
depressed, is held in a stationary position due to 
its interaction with the actuator surface 158, cam 
surfaces 136, and forward motion stop surfaces 
170. The actuator 126 and ejector member 128 are 
returned to their unactuated position shown in Fig. 
6A only when a PCMCIA card is inserted to move 
the ejector member 128 rearward. Thus, in this 
embodiment no spring is needed. 

Referring now to Figs. 5, 6A-6C and 7-7A. the «o 
assembly of the header 100 with the ejector sub- 
assembly 122 will now be described. Each of the 

] ctor subassembly rear mounting extensions 138 
are mounted on the housing inner projections 116. 
The rear extensions 138 of the housing 124 also 4S 
have side projections 139 that engage the outer 
projections 118 of the header housing 101 to pre- 
cisely center the rear end of the subassembly 
housing 124 on the roar end of the header housing 
101. The bottom retainer rail 140 of the subassem- so 
bly housing 124 receives the ledge 120 of the 
header housing 101 in the pocket 174 (see Fig. 
6B). The pocket 174 has a wedge shape such that 
the rail 140 pulls the subassembly housing 124 
down onto the tpp of the header 100. The latches 65 

146 on the side sections 132 of the subassembly 
housing 124 are adapt d to snap-lock with the front 
of the header housing 101 at V-shaped grooves 



110. As seen in Fig. 7 A, the bottom of the V- 
shaped grooves 110 have a latch surface 176 that 
th iatches 146 are able to latch behind. The three 
ar as f engagem nt b tw en the head r 100 and 
ejector subassembly 122 precisely mount the two 
elements to each other. Because the subassembly 
122 can be snap- lock mounted to the header 100 
in a vertical direction V (or Z-direction). the sub- 
assembly 122 can be mounted to the header 100 
after the header 100 has been mounted to a print- 
ed circuit board. Assembly of a header to a printed 
circuit board, without an ejection mechanism at- 
tached to it can reduce the number of problems 
that could otherwise arise. Once the subassembly 
122 is snap-lock mounted to the header 100. fas- 
teners (not shown) can fixedly attach the sub- 
assembly 122 to the printed circuit board at fas- 
tener mounting sections 142. 

Referring now to Rgs. 8A and 8B, a portion of 
an alternate embodiment of the actuator is shown. 
The actuator 126a has an ejector member contact 
surface 158a with a catemary shape. When the 
actuator 126a is initially depressed from its unac- 
tuated position shown in Fig. 8A, the force F, 
exerted by the actuator 126a against the ejector 
member 128 has x-direction and y-direction com- 
ponents F w and F ay . As the actuator 126a ap- 
proaches its fully depressed position shown in Rg. 
8B, the force F L has x-direction and y-direction 
components F tx and F^. Because of the caternary 
shape of surface 158a, the force F to is greater than 
the force F^. This helps to deliver more effective 
working force to the ejector member 128 at the 
final ejection stage of the ejection of a PCMCIA 
card. 

Referring now to Fig. 9, a portion of the ejector 
subassembly 122 is shown mounted to the printed 
circuit board P. A front elevational view of the 
finger contact surface 156 of the actuator 126 is 
shown. As seen, there is a gap G provided be- 
tween the top of the printed circuit board P and the 
bottom of the actuator 126. This gap G, caused by 
the elevated location of the actuator 126 above the 
top surface of the board P, allows the area under 
the actuator 126 to now be available for circuit 
pathways on the board P. Thus, the present inven- 
tion has a reduced footprint on the board P. An- 
other feature of the separate ejector subassembly 
and header embodiment described above is that all 
of the cam surfaces are in the ejector subassem- 
bly. Therefore, if the header is used alone, there is 
less added weight than if the header housing had 
the cam surfaces. 

It should be understood that the foregoing de- 
scription Is only Illustrative of the invention. Various 
alternatives and modifications can be devised by 
those skilled in the art without departing from the 
spirit f the Invent n. Accordingly, the present 



6 



11 



EP 0 687 036 A2 



invention is intended to embrace all such alter- 
natives, modifications and variances which fall with- 
in the scope of the appended claims. 

Claims 

1. An electrical connector (10) for an electronic 
module, the connector comprising: 

a header section (18) having a housing 
(12) and electrical contacts (14); and 

a module ejector (16) mounted to the 
housing (12). the ejector (16) having a First 
longitudinal control member and a second lon- 
gitudinal ejector member, the first and second 
members being slidably connected to each 
other in a general orthogonal fashion, wherein 
longitudinal movement of the first member in a 
first direction longitudinally moves the second 
member in a second direction orthogonal to 
the first direction. 

2. A connector as In Claim 1 further comprising 
means for moving the second member in a 
third direction, reverse to the first direction, 
when the second member Is moved In the 
second direction. 

3. A connector as in Claim 2 wherein the means 
for moving comprises the housing (12) having 
a stationary cam surface (44) that moves the 
second member in the third direction when the 
second member is moved in the second direc- 
tion. 

4. A connector as in claim 3 wherein the cam 
surface (44) has a first portion with a first cam 
slope and a second portion with a second cam 
slope. 

5. A connector as in Claim 1 wherein the housing 
(12) includes an integral cam surface for mov- 
ing the second member in a third direction. 

6. A connector as in Claim 1 further comprising 
means for varying ejection force exerted by 
the second member on an electronic module 
being ejected. 

7. A connector as in Claim 6 wherein the means 
for varying ejection force varies ejection force 
based upon the position of the second mem- 
ber relative to the housing (12). 

8. A connector as in Claim 6 wherein the ejection 
force decreases as an ejection module is being 
ejected. 



9. A connector as in Claim 3 wherein the housing 
has a cam surface (44) for stably moving the 
second member In the third direction. 

& 10. A electrical connector for an electronic module, 
the connector comprising: 

8 header section having a frame and elec- 
trical contacts; and 

an ejector mechanism (128) mounted to 
io the frame, the ejector mechanism having a 

longitudinally slidable ejector member with a 
contact surface for contacting and pushing on 
an electronic module inserted into the header; 
wherein the header has a first cam surface 
ts (136) contacting the ejector member (128). the 

first cam surface (136) and ejector member 
(128) being suitably shaped such that, upon 
longitudinal movement of the ejector member 
(128) in one direction, the first cam surface 
20 moves the entire ejector member (128) in an- 

other orthogonal direction. 

11. A connector as in Claim 10 wherein the first 
cam surface (136) is integrally formed on the 

25 frame. 

12. A connector as in Claim 10 wherein the first 
cam surface (136) has at least two different 
cam slopes. 

30 

13. A connector as in Claim 10 wherein the ejector 
member has a second cam surface that con- 
tacts the first cam surface (136), the second 
cam surface having at least two cam slopes. 

35 

14. A connector as in Claim 10 wherein the first 
cam surface (136) is bi-directional such that 
the header and first cam surface can be used 
with a different ejector mechanism that has a 

40 different ejector member that moves in a re- 
verse longitudinal movement. 

15. A connector as in Claim 10 wherein the elector 
mechanism (128) includes a longitudinally 

45 slidable control member connected to the ejec- 

tor member for longitudinally sliding the ejector 
member (128) in the one direction. 

16. An electrical connector with an ejection system 
so for removably receiving an electronic module, 

the connector comprising: 

a frame (104) having two spaced side 
arms for slidingly receiving an electronic mod- 
ule therebetween, exteriors of both of the side 
66 arms having dovetail mounting recesses; 

electrical contacts mounted to the frame 
(104); and 

an ject r m chanism (128) connect d to 
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14 



the frame, the ejector mechanism having an 
jector housing mounted to the frame along 
one of th side arms with dovetail projections 
located In the dovetail recesses. 



gitudinal direction; 

moving a second ejecting member of the 
ejector mechanism in a second direction or- 
thogonal to the first direction due to contact of 
the first member with the second member: and 

moving the second member in a third di- 
rection, reverse to the first direction, as the 
second member Is moved In the second direc- 
tion. 



second member in the third direction. 

24. A m thod as in Claim 23 wherein the ejection 
force d creases and then increases as the 

6 second member approaches a final ejection 

position. 

25. A method of ejecting a PCMCIA electronic 
module from a PCMCIA electrical connector 
comprising steps of: 

moving an ejecting member from a first 
position to a second position, the ejecting 
member having a contact surface for contact- 
ing and pushing the PCMCIA electronic mod- 
ule from the PCMCIA electrical connector as 
the ejecting member is moved from the first 
position to the second position: and 

varying the amount of ejection force ex- 
erted by the ejecting member on the PCMCIA 
electronic module as the ejecting member is 
moved from the first position to the second 
position. 

26. A method as in Claim 25 wherein the step of 
varying the amount of ejection force comprises 
decreasing the ejection force and the increas- 
ing the ejection force as the ejecting member 
is moved from the first position to the second 
position. 

27. An electrical connector with an ejection system 
for removably receiving a PCMCIA card, the 
connector comprising: 

a header having a receiving area for re- 
ceiving a PCMCIA card; and 

an ejector subassembly snap-lock con- 
nected to the header. 

28. A connector as in Claim 27 wherein the ejector 
40 subassembly has a housing, an ejector mem- 
ber slidingty mounted in the housing, and an 
actuator slidingty connected to the housing. 

29. A connector as in Claim 28 wherein the ac- 
45 tuator has a catemary ejector member contact 

surface. 



22. A method as in Claim 21 wherein the step of 
moving the second member in the third direc- 
tion includes a frame of the connector having a 
cam surface, the second mombor being 
moved by the cam surface in the third direc- so 
tion as the second member is moved in the 
second direction. 

23. A method as in Claim 21 wherein the step of 
moving the second member In the third dlrec- 65 
tion includes the second member exerting an 
ejection force on an electronic module being 

jected that varies with the mov ment of the 



17. A connector as in Claim 18 wherein the dove- 
tail projections are snap-lock connected to the 
frame In the dovetail recesses. 

18. A connector as in Claim 16 wherein the ejector to 
mechanism includes a control member longitu- 
dinally sliding ly located in the ejector housing 
and an ejector member siidingly mounted on 
the frame orthogonal to the control member. 

15 

19. A connector as in Claim 16 wherein the ejector 
member is movably connected to the control 
member and. the control member, when 
moved in a first longitudinal direction, is adapt- 
ed to move the ejector member in a longitudi- 20 
nal second direction orthogonal to the first 
direction. 

20. A connector as in Claim 19 wherein the frame 
has a cam surface that Is contacted by the 25 
ejector member to move the ejector member 
in a third direction, opposite to the first direc- 
tion, when the ejector member is moved in the 
second direction. 

30 

21. A method of ejecting an electronic module 
from an electrical connector comprising steps 
of: 

pushing a first control member of an ejec- 
tor mechanism of the connector in a first Ion- as 



30. A connector as in Claim 28 wherein the hous- 
ing has a center section with cam surfaces for 
moving the ejector member in a first direction 
when the ejector member is moved by the 
actuator tn a second direction and, side sec- 
tions, each side section having a guide rail, the 
actuator being siidingly mounted on one of the 
guide rails. 

31. A connector as in Claim 30 wherein the guide 
rails hav a dov tail shape and, the actuator 
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has a dovetail shaped slot with one of the 
guide rails located therein. 

32. A connector as In Claim 28 wh r In the hous- 
ing has a latch for limiting movement of the 6 
actuator. 

33. A connector as in Claim 27 wherein the ejector 
subassembly has a housing with a center sec- 
tion and two side sections, each side section io 
having a latch that Is snap-lock latched under a 
portion of the header. 

34. A connector as in Claim 33 wherein the hous- 
ing has a rear engagement section that inter- rs 
locks with a rear end of the header. 

35. A connector as in Claim 33 wherein the hous- 
ing has a bottom retaining rail that engages a 
ledge of the header to mount the housing to ao 
the header. 
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FIG. 8A 
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